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^i/fti ^-tMflS.^ Cfl^ {Method for Making Oxidation Protective 

Coating for Carbon/Carbon Composite} 

^ o. ^ ^ ^ ^^2f Ji^^Mr A}*!(3# 3.^%) 

^ ifl*>Sj- iil^^g- l^^l^ ^ 5a Ji, Si £3L%=^ 4er 10^-2, OOOjmi 't}<#^V 
S^^l^ *)H7> 7>^tV ^^« c i-^ofl ^Jol4. 
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# ^l-g^ 7HH 400°C°]^LS 7><l£]&^- ^vflc.) ^aJ-^eJ- 



^H'SCpack cementation), CVD, ^e) (Slurry) ^1 oitf. ^^X\ 

^ #o|7l 3]*H ^^JjLtRr 2^olA o Vo^ 7 }+o] 7flt^Jl 

^-S-^ ^ JH3^M SiC, Si0 2 , B 2 0 3 5? Zr0 2 ^^ ^l^Tfl 7fliL7}- 

<6> 5» A]ollEflo|Ai 7 ]^£- 1960^ ^ °1 -H^r-§- 7>^E^^S A>-g-E]^ 

S^-i: SiC ^lS^ ^^^-^ 4544412, 4425407, 4976889 

^ 3095316*11 7flA]^ ojcf. ^ aI^M^a] s"Sl ^o^h Al2 o 3> Si ui SiC7> A> 

-g^O^^U-fl Oje^ ^(pack)^ S^^r SiO 7l^l# ^7>Al^ Bh£./E^ ^^flS^ 
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^ofl ^7]-S]7fl *H IHM^lir 7]#ol T^S-fH 2992960, 3374102, 3672936 

^ 4119189 ^ofl 7flAls]c>| o^rf. v]^is] 3935034^1 H-^<£, ^7>7> ^7> 

AV5|-^ol ^sl^l^V 1.5 f^%ol#_o S ^7f5l^ ^ol a]--g-^# # 

^Ml € ^ ^>M^, s"^ db^ nfl^-ofl ^ j£ *\}%. s\ + X\ %-*\}7} ^tf. 

31 *H*Kn. Slcf. 4^ ^ iL-S^ 0.2-1.5 ^«3=%5. fl-^Kn $}t).. 

CVD«o V ^^ US 4976899, 4425407^^, (D^o^ SiO 7)*H# °V=^ 

«o v ^AS.M| H 2 , CH 3 SiCl 3 ^ C 4 Hi 0 7}$]* *>-§-*H, [H 2 ]/[CH 3 SiCl 3 l°4- 
[C 4 Hi 0 ]/[CH 3 SiCl 3 ]^ wl#cll uf-i- ^^s^^ cfl^i ^^o] 7 ]\*)S\o] o^rf. 

#^el s^J-^ ^/^ 4^tiJ^l ^^l^i-Eflsq si 31 ^ ^ ^7}^ 3. 
f^Rr 7l#^M] d]^-^ 3936574o)l 21*}^, 10-35 ^^=%^ Ji^-g- ^7>*}^ ^-Ipj 
* ^St^^L £-3-*} 3- 91^-. 2£^r ^l^-^-^l 4148894*lM£r S^<2] ^£1- 1600 °C A 
S -Pr^-B^ c^aV^o] Si# e^/eI^ ^^\S.d\] -§-1=1- oj ^-^^ 
Si ^ SiCSl 52^^ tflAV^^^. ^a^Iji 5>itf. 

A oM ^ AlnjlEflo]^, CVD 31 *^el S^7l^ ^ cfoj ^ o] <2] o)} 

S. ^ ^^]}o}^ CVD, ^ Al^Eflol^4 ^eisl iS^7j^ £ol aj&| 7M ^^71 
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7l]5.^ ^-f l^ig-Tji^cxE)^ ^p pm o]uf 7l^Afls<y Ut^/e^L ^Msfe -1- 
2ppm^£^ ^ CTE«- 5>7] nfl§-<Hl T^j-^oj ^^Tfl ^^^Tfl ^^M 

:n^H ^^sf^-i: ?1 7 ) ^SflA-^, ^ <?} ^ ^ CTEl- 7f^l^Ai , 
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<u> -s- .s-^ ftdt/^ri Si ^ °l-§-*V^ 27H oj^vo] 
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<16> HL 4^ Vfr^r CTE1- 7H^^, ^-^s:>JL ^1^*1 «V 



<17> ^^11- ^^^>7] W *ll l^o^o] i£tg o. 

<i8> (a) ^fc/^bfc ^-^flii $H Si!- £i<5}^r #7fl; 

<19> ( b ) Si« 1*liZl*H ^71 4t1fi°ll ^^U, SiC ^ Si#^r *H|J 

% ^ *1 ?1 ^ i^-<5>^ ^/^ ^-^-7flS^ vfl^S}- S^aj-^t- i^-tbcj-. 
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£ S^tH ^-§-7>^*V ^/^ I^Ej-g- ^ZL(Jig), Jl£ 



SS^M^ ^^vg- ^-^tb iS^l 71-^1-JL, &±/&± ^^S.o\) f-^S)7Hl ^^J-^t 

# ^.^1^ o>ul*Vcl-. nl^>^ -g-^- wf^-^^Tll 

tt 60*11 4=1 -325*11 4=1 ^1 Si oicf . 

^H3H aH Si ^- D a v * ^/^i 4^flS°fl Q )^^}^7) ^ <>l-g-^ (Vehicle 

liquid)il3.^ JS.s}r #£.6|Ms] fl ^ °1 -f^*l -g-ofl^ 

4^ ^>-§-7>^tb ol^oBo.^.^ oim-i:, nfl^ ^o] clef. ois. _g_ofl 

£ 24Al^> ^£^1 as^t -f-Sfl' ^S^i, olofl afe} ^ ^ 
^Mlfi ^oHl^ Si ^1 #7fl ^cf. 
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€ Sil- <1*]b1*H ^r*S£l^, °H ^V^M] -S-^"^ -SrS.^ 1 , 600 °C °] , v}^*}?)) 
1, 400-1, 600 °C 7} ti>^-3]§>cf. o]^ 71^2] s^^oil jl^s)^ l,600°C jl 
^1 o£o> nfl«- ^^l^olc}. 

<^fl ^^M, 4^£r «>^*H1^ ^"71 ^>-§"€ ^r£, ^ 1,400 

~1,600°C2] «^HH ^0.5. ^^>cf. 

A oM 4^flS^ ^4jeL$\ SiC^, Si#o] 

^ ^l^r^Tr *>-M €■ ^7} E^i/fBi 4^fl^-7> 1700°C°R> oL^r 

^^e]S.( furnace)^ §1 (heater )M- ^ZL(jig)5. *HI-€ i*Hfe Si 4) ^ «>-§-°l & 
« *r SliEi Si3^# ^oHl Si0 2 ^ ^*Rf w>^^4. 

Si0 2 ^ tg^^ o. Si7> Ej^/Hhii 4t^Uf <I*i&j*Kr 4^ if)- 

^ ^71^-^71^1^ A>^o) ojcl ^711 o^^q-cs. ^ j7£-ofl 
^-iftV fV^^ Jl^Hr 3£r ^l 1 ?]: -Sr£7> ^7}^^ ^7>^ # ^Zj- 
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^€ <r ^, Si 10fm-2,000im S^^l^ 

^/^ ^f?1S(^aSi4 AC150 ^ AC200H1 *l-g-tb £i oB_o s sg-g. 60 ^^ 
o] 3]^^ 7}^ Si<£*} 20g^- <flth8: 200M<^11 -§-^^r ^^^^cf . # 7 1 ^o_» 

*m ^m^-a: sm^is^. 
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<33> Si7} S.^] £1^ 1.400TCS. 7}<£*}<^ Si« «*i#3MH 7}7]^s. & 

%*}7}51, ^5L3. Tfl^H 7}<ISH SiC ^ Si7> ^V^^^ £ 
^^^f (^^# 50 jflrOCE. 1). 



<34> <^aH 2> 2^b ^ 

<35> ^ 325^14=1^ 7Mb Si & ££!t ^J-gr ^^^>31b #7l ^X\c^ lofl 



<36> <^a1<^1 3> 2^r ^ 

<37> Si7> S^oll 4^-^5-1- 1,600°C5. 7><1*V ?A^r ^]^}J1^ #7} ^} ef| 1 

S£ 2# ^^Aj^cf (js^ 40^n). 



<38> <^aH 4> 2^ 3.^%-^] 

<39> Si7> S^ofl 4^*11^* 1,600°CS. 7><Itl: 5)* ^l^^b <#7] ^A}ofl 2 



<40> <^X|a|l 5> 3^- 3.^^ ^ 

<4i> tht/fbJi 4f^^(°l3^42] AC150 ^ AC200H 60*fl3£] 3^ 7^^ 
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<42> Si7> a^o]] ^^.g. 1(40 0°CS 7><1^H Si» ^St)-*}^ 7l^llflS. ^> 

^Al^lJl, ^HS 7fl4**H 1*1# 7>^^H SiC ^ Si7> £ 

<43> cf^- ^7>^o.S 400TC<*1M 3 a1^> t^el^H Si# 3H1 Si0 2 ^^Mr 

Al^tf ^*fl: 200fan). 

<44> <^Alofl 6> 3^ 3.*%% 2] 

<45> jg^. 325*1] 4=]^ 33* Si ^l^lsUfe ^"71 ^Ajofl 5 ofl 

^4 3^ *H 3# i3*3#* ^^Aj^rf ^1: 2000m). 

<46> <^A)ofl 7> 3 cj 3.*%%-2>\ 

<47> Si7> i^ofl 5L^sl 1,600*03. 7>1*}- 3* ^l^s->jib <#7] ^AHl 5 

o]l^sq- -g-oj*!: 2^ «W 3^ iSL^* ^^1^ ^-*fl: 150/mi). 



<48> <^a1<^1 8> 3# S^^^l ^ 

<49> Si7> S^ofl £3E£ ^fl£f 1 ( 600°C3. 7}<£i& ?A^r *\}4\f;}jL±= ^7} 6 

^oj^l ^ f>}6\] a^-g- ^a^i} (5i^# ^*fl: 1500m). 
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<5i> 800TC<*1H 1 A 1# £*]eJ*M Si# Si0 2 ^s^* 3# 

7} aJa^ 5<Hl^Sf s£ *}d\] 3 c+ 3.^^ ^A]^t} ^1: 200/ffli)( 
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<52> <^Al^l io> 3^ S^f^ ^ 

<53> ^ 325^14=1^ 7>xl^ Si -^-fr Hitb 3* ^l^^i^ gcfl 

*«J* S£ *H1 3^ ^^3*4 ^fl: 200//m). 



<54> <^aH1 n> 3^ 

<55> Si7> X^ofl 4t1fit l.OOOrS. 7}<&& ^-gr Aj- 7 j ^X|ofl g 

^^^r M *H 3^ ^^^1^4 (.2^ ^1: 180^). 

<56> <^Al^l 12> 3^ 

<57> Si7> S^ofl 1,600°CS. 7><it!: 3* ^^l^ji^ #7l ^A)ofl i 0 

•^ < a*> S# 3^ ^^^l^cf Jp.*fl: 180/zm). 

<58> <^ofl> ^s^*} 

<59> ^/^ ^-^^.(Cfl^)^ ^aH g oil 

■^^flfiC^^)* 700°C°1H ^sH^* ^*J*V ^32f ^^Ajo] cfl3^p-<HH 84%<?1 

18-14 



1020030006383 #^ <^7}: 2003/5/10 

^^HHfe 2.2%5.*] 40«fl 7fl^s1^^-g-^- ^-ol^- ^ ^^CE 



<60> £ Hc^^sL*) ifl^js]- sfJnJ-'SH ^*>^ Si ^ °l-§-*H 4*-^- 

A <H1 27>^1 oj^-cq s^^g- tg^A]^ ^ o^ji, si ES^] n)-^ 10^1-2,000^11 
^^tb 3^*11^ ^11^7> 7}-^>rf. SEtb iS^^ 1600 °C o^HHE 7Bf<5}.EL 

<61> ^ofl <a]«fl iS^^^S] Ej-^/ig-^ ^^ti^-^r ^#3- 7 fl^£]o1 
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(a) &±./&± $W Sil- #31; 

(b) JE^S Sil- l^e^H ^"71 ^^jLofl SiC ^ Si#€- 
2] 

#31 b^l^ *§^€ Sif^g- ^sW^l Si0 2 ^§- ?1tt #?fl# X^>^ ^ 
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*ll 1%H1 5U<>1^, 

#31 a<^H Si^ oI^ob^. <^so] e^/e^ 4f^s] ifl^>S|- JSW£ 
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Si0 2 ^^ o. £-3Efe 400~800°C<y fMi/lBi ^-H-^sl tfl^sl- 
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